An experiment was conducted at the Agronomy Field Laboratory of Bangladesh Agricultural University, Mymensingh during Kharif-II season 2005 to investigate the effect of row spacing and cultivars on the growth and yield of soybean. Three soybean cultivars: (1) Bangladesh Soybean -4 (G-2), (2) BARI soybean -5 (BS-5) and (3) Shohag (PB-1) and four row spacings, (1) 20 cm, (2) 30 cm, (3) 40 cm and (4) 50 cm were used in the experiment in a split-plot design with row spacing in the main plot and cultivars in the sub-plot. Seeds were sown on 26 July 2005 at specified rows maintaining 5 cm plant to plant distance. The highest seed yield was obtained from 20 cm spacing and yield decreased with increased spacing irrespective of cultivars. Among cultivars the highest yield was given by cultivar BS-5 which was followed by PB-1. It was concluded that the soybean cultivars BS-5 and PB-1 could be selected for sowing in Kharif-II season and should be planted at 20 cm apart rows for achieving higher yield.
Introduction
Soybean (Glycine max [L.] Merrill) is the world's most important grain legume crop in terms of total production and international trade. Despite suitable climatic and edaphic conditions, the yield of soybean is very low in Bangladesh. The lower yield at farmer's level is attributed to the poor agronomic management practices and also due to use of low quality seed (Rahman and Islam, 2006) . Planting of low quality seeds results in poor seedling emergence and nonuniform plant establishment. Moreover, unavailability of quality seeds is also a cause of limited adoption of the crop.
Soybean is mainly cultivated in rabi season. Unavailability of quality seeds for sowing in rabi season is a major problem in soybean cultivation. Soybean seed losses viability in storage and thus, farmers cannot store seed for their own. They have to use seeds harvested from kharif-II crops. The planting geometry and plant population have not yet been established for kharif-II seed crop. Planting density is an important determinant of seed yield and it plays an important role in modulating the environmental factors related to growth and development of the crop. Planting soybean in rows ensures easy intercultural operations and helps to attain in higher yield. The row spacing recommended for soybean in kharif-II season is 40 cm (BARI, 2005) . However, the relevant research finding in this line for different cultivars is highly scarce. The effect of different row spacing on yield performance of soybean cultivars might help
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Materials and Methods
The experiment was conducted in The crop was harvested from central 6 m 2 (2.4 m × 2.5 m) area of each plot at full maturity (when about 80% pods turned into brown) on 27 October for cultivar G-2 and 13 November for cultivars BS-5 and PB-1. The post harvest processing such as threshing, cleaning and drying were done properly. Prior to harvesting, 10 randomly selected sample plants were uprooted and data on different growth characters and yield components were recorded. Crop growth rate, leaf area index and leaf area duration were recorded by destructive sampling of plants from 0.20 m -2 area at 15 day intervals starting from 30 days after sowing following Gardner et al. (1985) . Dry matters of plant samples were also recorded at R5 stage (beginning pod stage) after drying in oven at 80 o C for 72 hours. The collected data were analysed following ANOVA and mean comparison was done by DMRT with the help of MSTAT-C.
Results and Discussion

Growth attributes
Leaf area index (LAI), leaf area duration (LAD), total dry matter (TDM) and crop growth rate were varied significantly due to row spacing, cultivars and their interactions. LAI, LAD and TDM were the highest when crops were grown at 20 cm row spacing ( , respectively and the lowest values were for cultivar G-2 at 50 cm row spacing (Table 1 ). The result showed that narrowest rows attributed to the highest growth of the crop because of high plant density while widest rows gave the lowest because of low plant density. The results of the present study are in agreement with those reported by Rahman et al. (2005) who found that LAI, LAD, CGR and TDM production increased in soybean with increases in densities for all the cultivars. ) was found at 50 cm rows. The result showed that seed yield decreased with increase in row spacing. The cultivar BS-5 gave the highest seed yield (151.24 g m -2
). The highest seed yield (166.57 g m ) was found in cultivar G-2 at 50 cm rows. In all the three cultivars, seed yield decreased with increase in row spacing (Table 3) . Stover yield, total dry matter and harvest index were influenced significantly by row spacing, cultivar and interactions.
The crop sown at 20 cm rows produced the highest stover yield (179.58 g m ) was produced by cultivar G-2 at 50 cm rows. Stover yield decreased with increase in row spacing in all the three cultivars ( Table 3 ). The interaction showed that the highest (400.32 g m -2 ) dry matter was attained in cultivar BS-5 at 20 cm rows while the lowest (157.20 g m -2 ) was obtained in cultivar G-2 at 50 cm rows (Table 3 ). The highest harvest index (46.34%) was at 40 cm row spacing and values were similar to that at 30 and 50 cm row spacing ( Table 2 ). The lowest value (42.51%) was observed at 20 cm row spacing. The highest (47.72%) harvest index was found in cultivar BS-5 and the lowest in cultivar G-2. Cultivar and row spacing interaction showed that cultivar PB-1 sown at 40 cm rows resulted in the highest harvest index (50.92%), while the lowest (38.57%) was found in cultivar G-2 at 40 cm rows (Table 3) , and number of seeds plant -1 varied significantly with row spacing (Table 2 ). The tallest plant (43.74 cm) was found at 20 cm row spacing while the highest number of branches (2.51) and pods plant -1 (19.86) were found at 50 cm row spacing. The result showed that plant height increased with decreased row spacing but other yield related attributes in individual plants were reduced with increase of row spacing ( Table 2 ). The interaction of cultivar and plant spacing was significant for number of fertile pods plant -1 , non-fertile pods plant -1 and number of seeds plant -1 (Table 3) , number of seed pod -1 and weight of 100 seed remained unaffected. The result indicated that seed yield of all the soybean varieties increased with decrease of row spacing and the highest was attained at the lowest row spacing of 20 cm.
The present study showed that plant height increased in soybean with decrease of row spacing. The plant density at row spacing of 20 cm was 100 plants m -2 while that at 40 cm was only 50 plants m -2 . Therefore, the increase in plant height at closer spacing might have been caused due to increased plant population density. The higher population density caused mutual shading in plants that contributed to stem elongation and ultimately plant height increased (Pendersen and Lauer, 2003; Rahman et al., 2004) .
The highest seed yield in the lowest spacing could have been achieved by early canopy closure in the narrowest rows that facilitated high TDM production. The leaf area development with closer spacing contributed to high TDM production due to higher solar radiation interception that contributed to higher yield production (Ball et al., 2000) . Rahman et al. (2011) also reported the highest seed yield of soybean in kharif-II season at a population density of 80-100 plants m -2 which commensurate the result of the present study. The recommended row spacing for soybean is 40 cm in kharif -II season, which is equivalent to a plant population density of 50 plants m -2 (BARI, 2005) . The present study, therefore, indicated that the higher seed yield of soybean could be achieved in kharif-II season by planting the crop at a narrower spacing. Similar result was found by Rahman and Hanif (2006) who reported that soybean cv. Shohag gave the highest yield at 15 cm row spacing in rabi season. Therefore, a row spacing of 20 cm could be used for these three soybean varieties in kharif-II season to obtain high yield.
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Conclusions
It may be concluded that soybean cultivar BARI soybean -5 (BS-5) could be sown at 20 cm apart rows to obtain higher yield in kharif II season.
